Glycosylation of prourokinase produced by Pichia pastoris impairs enzymatic activity but not secretion.
Both glycosylated and nonglycosylated forms of recombinant human prourokinase were produced to the level of 20 mg/L by yeast Pichia pastoris in BMMY medium after 2 days of culture. The expressed pro-UK was 98% secreted into the culture medium and easily purified by carboxymethyl cellulose chromatography. More than 99% of pro-UK in the culture medium was found in single-chain form. This was contradictory to a previous finding which found that glycosylation of pro-UK by yeast inhibited its secretion. The absence of glycosylation at Asn302 of pro-UK has no measurable effect on its secretion from the yeast cells. However, the nonglycosylated pro-UK was much less stable in the culture medium, probably due to proteolysis. Nonglycosylated pro-UK from yeast had a clot lysing activity comparable to that of Escherichia coli-derived or mammalian cell-derived recombinant pro-UK. By contrast, the glycosylated yeast pro-UK was less activatable by plasmin and had a lower enzymatic activity against plasminogen and a lower clot lysing activity than nonglycosylated pro-UK from yeast, while their amidolytic activity against S2444 was equivalent. It was concluded that glycosylation of pro-UK by yeast P. pastoris interferes with the catalytic site but not secretion of this protein.